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DELIVERY MANAGEMENT SYSTEM CAPACITY 
PROCESS AND DISPLAY 

A portion of the disclosure of this patent document contains material 
which is subject to copyright protection. The copyright owner has no objection to the 
facsimile reproduction of the patent document or the patent disclosure, as it appears in 
the Patent and Trademark Office patent file or records, but otherwise reserves all 
copyright rights. 

CROSS REFERENCE TO RELATED APPLICATIONS 

This application is related to co-pending US Patent application, 9D- 
EC-19335, Serial No. 09/475,961, entitled "Delivery Management System", filed on 
December 30, 1999, assigned to the assignee of the present invention, and herein 
incorporated by reference. This application is also related to co-pending US Patent 
application, 9D-EC-19319, Serial No. 09/475,962, entitled "Capacity Monitoring 
Process For A Goods Delivery System", filed on December 30, 1999, assigned to the 
assignee of the present invention, and herein incorporated by reference. This 
application is further related to co-pending US Patent application, 9D-EC-19310, 
Serial No. 09/475,630, entitled "Internet Based Goods Delivery System", filed on 
December 30, 1999, assigned to the assignee of the present invention, and herein 
incorporated by reference. 

BACKGROUND OF THE INVENTION 

This invention relates to a capacity tracking and display system and 
more particularly to an Internet based goods delivery capacity tracking and display 
system. 

Delivery management systems exist that provide capacity utilization 
information but such systems do not make the information easy to view at a level that 
is useful to the user. These systems display capacity utilization information based on 
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available capacity, reserved capacity and used capacity on a monthly basis, however, 
no other formats or related information is displayed. 

It is desirable to provide a system wherein delivery and installation 
capacity can be calculated by geographic area and that can display near real time area 
5 capacity in an easily readable format. It is additionally desirable to provide a system 
wherein delivery capacity information can be displayed on a periodic basis and that 
provides sufficient detail to enable the user to manage the delivery resources in an 
efficient manner. 

BRIEF SUMMARY OF THE INVENTION 

Briefly, therefore, this invention provides for a method of determining 
10 and displaying capacity utilization of a goods delivery system from a supplier to a 
buyer utilizing a system having at least one delivery agent, at least one store, at least 
one manufacturer, and a plurality of buyers, wherein the at least one delivery agent, at 
least one store, and the at least one manufacturer are coupled to a communications 
network. In an exemplary aspect the present invention is a method of displaying the 
15 capacity utilization of a goods delivery system, the goods delivery system having at 
least one delivery agent location, address and delivery zone. The method of 
displaying the capacity utilization comprises the steps of: getting delivery agent 
information; calculating the delivery capacity for the delivery agent information; 

calculating delivery capacity used for the delivery agent information; 
20 calculating usage information for the delivery agent information; and displaying a 
periodic calendar format illustrating delivery agent information and delivery agent 
statistics for a respective zone for each day in the respective period. 

In an exemplary embodiment, capacity utilization is displayed on a 
daily basis for a period of one month, said monthly data adapted to be displayed for 
25 any adjacent month of the monthly date being presently displayed. 

The periodic calendar is further adapted to have drill down capability 
to display additional daily details. In one aspect, a specific day of monthly data may be 
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viewed displaying default capacity, override capacity, capacity used, and percent 
capacity used. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is an illustration of the communication interchange between 
5 components of the goods delivery system of the present invention; 

Figure 2 is an further illustration of an Internet based communications 
network and associated elements illustration in Figure 1 ; 

Figure 3 is a schematic block diagram of a delivery management 
system of the present invention; 

10 Figure 4 is a process flow diagram of the delivery management system 

which utilizes the capacity monitoring process of the present invention; 

Figure 5 is a process flow diagram of operation of the delivery 
management system; 

Figure 6 is an process flow diagram of the capacity display process of 
15 the present invention; 

Figure 7 is an illustration of an exemplary monthly capacity report of 
the present invention; and 

Figure 8 is an illustration of an exemplary daily capacity report of the 
present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

20 It is an object of the present invention to collect delivery agent shipping 

capacity data over a communications network, then to calculate expected capacity 
utilization information by zone for a respective delivery agent within the zone. It is a 
further object of the present invention to provide zone capacity information for a 
respective delivery agent and a display system that is intuitive and easy for the user to 
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understand. In one exemplary embodiment of the present invention, capacity data 
may be illustrated for a respective delivery agent on a monthly basis. In another 
exemplary embodiment of the present invention, the capacity data of a respective 
delivery agent may be illustrated for a respective zone on a daily basis, 

5 Now referring to Figures 1 and 2, which illustrate the major 

components comprising goods delivery system 100, wherein like reference numbers 
identify like elements, goods delivery system 100 comprises components that 
cooperate in a process that integrates logistical supply chain parties by utilizing the 
Internet, commercially available scanners, and Internet based programs. The system 
10 creates the capability for a product distribution supplier to seamlessly interact with 

sellers of the supplier's products and suppliers to the sellers and buyers. Each supplier 
to the seller, and alternatively, to the buyer, is hereinafter defined as a delivery agent 
212. All parties of the above identified logistical supply chain may execute roles and 
responsibilities while minimizing human interaction between the parties. 

15 Goods delivery system 100 comprises at least one supplier 152, at least 

one delivery agent 212, a logistics intermediary 154, at least one store 158, and 
communications network 160. Additionally, a respective buyer 156 can interface with 
goods delivery system 100. Buyer 156 typically places an order at a respective store 
158 requesting a desired good to be shipped, a desired delivery date, and a desired 

20 installation service. At each store 158 delivery agent 212 and supplier 152 there is at 
least one computing unit A 169, which is coupled to a computing unit B 167 via 
communications network 160. In one embodiment, communications network 160 
comprises a Internet based communications link 171 and a web server 163. 
Communications link 171 may use audio and alternatively fiber optic communications 

25 means to support server 163 based communications. In one embodiment computing 
unit A 169 and computing unit B 167 communicate using the Transmission Control 
Protocol/Internet Protocol (TCP/IP). Server 163 is typically a Internet based server 
which interfaces with a plurality of browsers so as to effect Internet based 
communications. One exemplary server is the Netscape Application Server NAS. 

30 Computing unit A 169 and computing unit B 167 comprises a respective browser. One 
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exemplary browser is the MICROSOFT INTERNET EXPLORER 4.0™. Computing 
unit A 169 may also comprise a commercially available display 165 and a 
commercially available scanner 159. Scanner 159 also has a scanner display 161, a 
keyboard 173, and is adapted to interface with computing unit A 169. 

5 In an exemplary embodiment the server may be accessed by a 

respective computing unit A 169 and computing unit B 167 by providing a web 
address having a registered Uniform Resource Locator (URL) hyperlink 
"www.geappliances.com" and by providing an associated password on most 
commercially available web browsers. Computing unit B 167, located at logistics 

10 intermediary 154, houses the software which comprises the above referenced delivery 
management system and the capacity monitoring and prediction system of the present 
invention. It is noted that the electronic manifest may be located at any component of 
the goods delivery system, including, for example, store 158, delivery agent 212, and 
supplier 152. Computing unit B 167 provides a delivery management control process 

15 that effectuates control and enables information storage for goods delivery system 
100. Additionally the delivery management system and the capacity monitoring and 
prediction system of the present invention may comprise a computer program storage 
medium readable by a computer system and encoding a computer program of 
instructions for executing a computer process for tracking and predicting the capacity 

20 utilization of a goods delivery system. 

The delivery management system facilitates the scheduling of all 
deliveries from supplier 152 to buyer 156 by delivery agent 212, based on the delivery 
date selection at the point-of-sale. The point-of-sale may, by way of example and not 
limitation, be respective store 158, respective supplier 152, respective delivery agent 
25 212, or respective buyers delivery address. Copending US Patent application 9D-EC- 
19310, Serial No. 09/475,630 provides details of the Internet based goods delivery 
system. Copending US Patent application 9D-EC-19335, Serial No. 09/475,961 
provides details of the delivery management system. 
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A delivery management system block diagram 200, as illustrated in 
Figure 3, provides the process that controls the goods delivery system described in 
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co-pending US Patent application, 9D-EC-19335, Serial No. 09/475,961. Delivery 
management system 200 facilitates the scheduling of all deliveries from suppliers, to 
delivery agent locations, then to the buyer or store regardless of good supplier while 
allowing for delivery date selection at the point-of-sale. Scheduling is performed by 
5 day at a zip code and alternatively at a zip group level. 

A supplier ship schedule defines the daily frequency that suppler 152 
will ship goods to each respective delivery agent 212. For example, respective 
suppler 152 may ship goods to respective delivery agent 212 every Monday, 
Wednesday, and Friday. This schedule also includes a delay feature which accounts 

10 for the time interval from arrival at the delivery agent's dock through the time that the 
good is available to be shipped to buyer 156, This delay feature, in effect, is a 
variable that can be modified to account for transit time and unloading time from 
supplier 152 to delivery agent 156. Table 1 illustrates one exemplary supplier ship 
schedule. The first row identifies the day the order is processed, which in this 

15 example can occur on any day from Monday through Sunday. The next row identifies 
the day the order is shipped from supplier 152. In this case it is based on a Tuesday 
and Thursday ship schedule and incorporates a 24 hour order processing delay. As 
such, for example, a Monday order will ship on Tuesday and a Tuesday order will ship 
on Thursday. Row three identifies the day the order arrives at the respective delivery 

20 agent's location. In this example 48 hours of delay are added to allow for transit time. 
Additionally, row four is the delay before the good is available for shipping from 
respective delivery agent 212 to buyer 156. As such, in this example, a Monday order 
will be available for shipment to buyer 156 on Friday and a Tuesday order will be 
available for shipment on the following Tuesday. It is understood that any shipping 

25 schedule may be used. Supplier 152 typically generates a unique shipping schedule 
for each delivery agent 212. The respective supplier ship schedule is loaded into 
electronic manifest 218 and can be modified at any time by respective supplier 152. 
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Table 1 Supplier Ship Schedule 



Order 


Mon 


Tue 


Wed 


Thu 


Fri 


Sat 


Sun 


Ship from 
Supplier 


Tue 


Thu 


Thu 


Tue 


Tue 


Tue 


Tue 


Arrive at 

delivery 

agent 


Thu 


Mon 


Mon 


Thu 


Thu 


Thu 


Thu 


Delay 


Fri 


Tue 


Tue 


Fri 


Fri 


Fri 


Fri 



A delivery agent capacity matrix defines the delivery capacity and 
schedule for a defined delivery area to be served by delivery agent 212. Delivery 
5 agent 212 will have generated a capacity matrix residing in electronic manifest 218 for 
each zone associated with the delivery agent's delivery area. The delivery area is 
identified as a zone in this specification. A zone is the broadest geographical area of a 
delivery agent's territory and comprises a zip code set, the zip code set comprising at 
least one zip code. Within the territory of delivery agent 212 there is at least one 

10 shipping zone. Within each zone there is at least one schedule type, also identified as a 
zip group. The zip group within a zone comprises at least one zip code, the respective 
zip code also being a subset of the zip code set of the zone. Delivery agent 212 may 
choose to select and arrange zip groups so as to be able to vary service levels and 
vehicles or work crews. For each zip group within a zone, the delivery agent 

15 designates a maximum number of delivery slots for each delivery day, called the 
group maximum, each delivery slot representing the respective delivery agent's 
delivery capacity for the day. For example, Table 2 is an illustration of one exemplary 
delivery agent capacity matrix for a zone. Row one identifies the day of the week. 
Row two identifies the zone maximum for each respective day. In this example the 

20 zone maximum number is 30 representing the total number of work units the delivery 
agent's vehicles can deliver in a day. For example, if this delivery agent has 3 
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vehicles and each vehicle can deliver 10 slots, then the delivery agent can deliver a 
total of 30 slots. 



Table 2 Delivery agent capacity matrix for a zone 





Mon 


Tue 


Wed 


Thu 


Fri 


Sat 


Sun 


Total 
slots for 
zone 


30 


30 


30 


30 


30 


10 


0 


Zip 

group 1 
slots 


30 


30 


30 


30 


30 


0 


0 


Zip 

group 2 
slots 


30 


0 


30 


0 


30 


0 


0 


Zip 

group 3 
slots 


0 


10 


0 


10 


0 


10 


0 


Total 

opportu 

nities 


60 


40 


60 


40 


60 


10 


0 



5 In the example illustrated in Table 2 the zone maximum for Monday 

through Friday is 30 and the zone maximum is 10 on Saturday because of the delivery 
limitation for zip group 3. Since zip groups one and two can have three vehicles 
assigned they each may be allocated 30 slots, also identified as the zip group 
maximum. It should, however, be noted that the zip group maximum for any one zip 
10 group cannot exceed the zone maximum for that day. Each zip group is activated for 
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a given day by selecting a zip group maximum which designates the number of slots 
that a given zip group can select from the zone maximum. A zero zip group 
maximum deactivates a zip group for that day of the week. The total number of 
individual zip group maximums may exceed the zone maximum and is identified in 
5 this specification as the total opportunities in row five. The present invention is 
adapted to override zone and zip group maximums by date, also referred to as the 
overrive capacity 422 (Figure 8). This feature enables the delivery agent to use 
available delivery slots within areas where the "sharing" of slots is logistically 
feasible, while allowing the flexibility to create areas that, due to geographical 
10 challenges or business channel needs, can be isolated from the other areas and not 
subject to the "sharing" of slots. Delivery agent 212 and alternatively logistics 
intermediary 154 also has the ability to override the zip group maximum on holidays 
or special days by identifying the day and the limitation. This feature insures that the 
proper selection criteria and display are presented at the point-of-sale. 

15 The work unit is a multiplication factor associated with each item to be 

shipped in an order. The work unit incorporates two features including the size of the 
appliances associated with a delivery load and the degree of difficulty of installation to 
equalize delivery slots associated with each capacity matrix. Table 3 is an illustration 
of the work units calculations to equalize the slot designation for each respective item 

20 that is shipped. Also supplier 152 can determine the number of slots that will be filled 
by a single delivery. By way of example, a 48 foot truck can hold up to about 114 
slots and a 53 foot truck can hold up to about 126 slots. Table 3 illustrates one 
example of the number of appliance goods to fill a 53 foot truck and the associated 
number of slots. The number of appliance goods types include a range, a model A 

25 refrigerator, a model B refrigerator, and a dishwasher. Supplier 152, typically, 
generates a work unit matrix associated with the model type of each good that supplier 
152 provides. The work unit matrix resides in electronic manifest 218. 
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Table 3 Work units conversion to slots 



Item 


Work units per 
item 


Quantity 


Number of slots 
mis qudnuiy win 
fill 


Range 


i. j 


1 A 
14 


0 1 
Z 1 


Refrigerator model 
A 




1 /i 
14 


4Z 


Refrigerator model 
B 


3.5 


14 


49 


Dishwasher 


1.0 


14 


14 


Full load Total 






126 



Figures 4 and 5, wherein like reference numbers identify like elements, 
illustrate the process of delivery management system 200. Figure 5 shows the 

5 process of delivery management system 200 identified in Figure 4. First a delivery 
date is requested for a respective brand of good, indicated in step 220. Next the zip 
code of the ordered good is retrieved, step 222. Next, the location of the delivery is 
determined from the zip code, step 224. The location also identifies the delivery agent 
to be selected. The brand of the good is used to identify the supplier ship schedule to 

10 be used. Next, the first potential arrival date of the order to the selected delivery agent 
is calculated, step 226. It is understood that the information described above is 
generally entitled order information, which may comprise, by way of example and not 
limitation, the order date, the model number, the quantity of items, the brand of the 
item, the service to be selected, the requested delivery date, the buyer's delivery 

15 address, security level clearance information, status information, and the like. Next, 
the number of slots to be used is calculated, step 228. Next, the delivery agent's 
change in capacity for the potential arrival date is calculated based on the order size, 
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step 234. Next, a determination is made as to whether delivery agent 212 has the 
capacity to ship the order on the identified date, step 232. If delivery agent 212 has 
the capacity, the potential arrival date is identified as the delivery date, step 236. And 
finally, the electronic manifest is updated to include the shipment, step 238. If the 
5 capacity of delivery agent 212 cannot accommodate the order the next available ship 
date is selected, step 230. The capacity is recalculated utilizing the full capacity of 
the previous date and the capacity of the newly selected date, step 234. These steps 
are repeated until the complete order can be delivered, step 232. When the complete 
order can be delivered the potential arrive date is selected as the delivery date, step 
10 236 and the electronic manifest is updated as before, step 238. 

The step of determining the first potential arrival date of the order to 
the selected delivery agent, step 226, is further illustrated in Figure 5. The brand of 
the order and the zip code is selected from the order information, step 242. Next, the 
appropriate delivery agent and supplier is selected based on the zip code and brand, 

15 step 244. The appropriate supplier ship schedule is selected based on the zip code and 
the brand, step 246. Next, the ship from supplier date is determined based on the 
order date, step 248. Next, the arrival at the delivery agent date is determined based 
on the ship from supplier date obtained from the supplier ship schedule, step 249. 
Next, a delay is added to the delivery agent arrival date, step 250. This date is the 

20 first potential ship date to the delivery agent. 

One exemplary embodiment, illustrates this process. For example, for 
an order of brand Y to be shipped to zip code X (e.g. zip code X is associated with zip 
group 2 of Table 2) a supplier ship schedule (Table 1) is selected and a delivery agent 
based on zip code X and the brand Y. If the order is received on Monday, the ship 
25 from supplier date is Tuesday, the arrive at delivery agent location date is Thursday, 
and the available for shipment to buyer date is Friday, steps 242 through 252 
respectively. Friday, therefore, is the first potential arrive date at the delivery agent 
location. 
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Once the first potential arrive date is determined the capacity matrix 
associated with the number of slots is determined, the number of slots is calculated as 
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described above, step 228. Once the number of slots have been determined the 
capacity is determined, step 234. For example, assume first that zip group 1 in Table 
2 has 20 of 30 slots allocated leaving 10 slots of available ship capacity to either zip 
group 1 or zip group 2. If the number of needed slots are calculated to be 40 and the 
5 available for shipment to buyer date is Friday and zip group 2 is the associated zip 

group coupled to zip code X. The shipping capacity for Friday is 10 slots, so the next 
available ship date is the following Monday. The shipping capacity for Friday is set to 
100 % and the shipping capacity for Monday is calculated to be 30/30 or 100 percent 
for the zone since the zone capacity for any day is only 30 units. The electronic 
10 manifest 218 is updated showing a ship date of Monday and also shows that the 

capacity for Friday and Monday are full for the associated delivery agent, step 238. 
Note that co-pending US Patent application 9D~EC-19319, Serial No. 09/475,962, 
provides details of the capacity calculating and tracking portion of the delivery 
management system. 

15 In an alternative embodiment, the capacity is may be determined in the 

following manner. For example, assume first that zip group 1 in Table 2 has 20 of 30 
slots allocated leaving 10 slots of available ship capacity to either zip group 1 or zip 
group 2. If the number of needed slots are calculated to be 30 and the available for 
shipment to buyer date is Friday and zip group 2 is the associated zip group coupled to 

20 zip code X. The shipping capacity for Friday is 10 slots, so the next available ship 
date is the following Monday. The shipping capacity for Friday is not modified and 
the shipping capacity for Monday is calculated to be 30/30 or 100 percent for the zip 
group since the zone capacity for any day is only 30 units. In effect the first available 
ship date that can accommodate the entire load of needed slots is the only date that is 

25 selected. The electronic manifest 218 is updated showing a ship date of Monday and 
also shows that the capacity for Monday is full but Friday would not be affected for 
the associated delivery agent, step 238. It is also noted that if the needed slots in this 
example were 10, Friday would have been selected as the ship date rather than 
Monday because zip group 2 would have had the needed capacity to ship the order. 
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Now referring to Figures 6 and 7, of the present invention, a process is 
utilized to calculate the capacity utilization and display in a way that is simple to 
understand by the user. First a capacity calendar selection is made from the deliver 
management system 200, step 302, Next a delivery agent 212 location is selected from 

5 a drop down list provided by delivery management system 200, step 304. Delivery 
agent information may comprise data selected from the group consisting of delivery 
agent location 352, delivery agent name 354, delivery agent code 356, delivery 
management system schedule name 360, and delivery agent zone group name 361. 
Delivery agent statistics may be data selected from the group consisting of delivery 

10 capacity 368, reserved capacity 370, and deliveries 372. Next, as described in step 
306 and illustrated in Figure 7, a selection is made of the desired combination of 
assign location codes (alternatively defined as delivery agent locations), 356, schedule 
names 361, zones and groups 360. Next, delivery management system 200 calculates 
the delivery capacity 368 for the chosen zones and groups using the process illustrated 

15 in Figure 6, step 308. For each day of the month delivery management system 200 

calculates the amount of delivery capacity used for the chosen zones and groups, step 
3 10. For each day of the month delivery management system 200 calculates the 
number of deliveries scheduled, step 312 based on process 400 identified in Figure 5 
and described above. For each day of the month delivery management system 200 

20 compares the usage of the capacity and notes any out of capacity conditions as 
described above, step 314. Next, as identified in step 316, delivery management 
system 200 displays capacity calendar 350 in the manner illustrated in Figure 7. The 
previous month may be displayed and alternative the next month may be displayed by 
repeating the process of Figure 6, step 322. This process may alternatively be ended, 

25 step 320. 

The user also has the option of viewing more detail from a drill down 
button 366 for each one of a selected day within the month being displayed, as 
illustrated in Figure 8. This process is further described in Figure 6, steps 324 through 
330. First, a specific date is selected from the displayed capacity calendar 350 using 
30 respective drill down button 366, step 324. Next, delivery management system 200 
calculates the capacity usage, percent usage and determined if any capacity overrides 
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have been entered, step 326. The default capacity 420 is determined based on the 
cumulative delivery agent capacity for the specified zone and group, described above. 
The override capacity 422 is specified by the delivery agent 212, as described above. 
The usage 424 is the zip group work load identified in step 318, Figure 5. The 
percentage used 426 is the usage 424 divided by the default capacity 420. Next, 
delivery management system 200 displays the default capacity 420, override capacity 
422, usage 424, and percent used 426 for the specified zone and each group within the 
zone, step 328. As such, delivery agent results may comprise data selected from the 
group consisting of default capacity 420, override capacity 422, capacity usage 424, 
and percent capacity usage 426. The override reason 430 may optionally also be 
displayed. This display may also be exited, step 330, wherein the display reverts to 
the previously selected monthly capacity calendar 350, step 316. 

Figure 8 also shows the delivery capacity 368, reserved capacity 370, 
and used capacity, also described as deliveries 372. The reserved capacity identifier 
370 indicates the number of slots reserved that cannot be utilized. The used capacity 
header 372 identifies the number of slots that have been allocated for deliveries. 
Reserved slots are defined as those slots set aside as being used by delivery agent 212 
which would otherwise be available slots. Store 158 may set reserve slots to hold 
otherwise available slots. Reserved slots are treated as used slots in the present 
invention. The daily capacity report 414 is also adapted to note out of capacity 
conditions by displaying the zip group 428 that has a percent capacity usage 426 
greater than a specific value (for example, one-hundred percent ) in an alternative 
color (for example red) from the other zip groups. 

The present invention provides an advantage over the prior art in that 
delivery agent information may be displayed on a monthly basis, including, for 
example, delivery capacity, reserved capacity, and used capacity. This level of detail 
may be displayed for any desired month by incrementally selecting any adjacent 
month. Further detail may be provided by selected any specific day of the month, 
wherein further detail is provided. This additional detail provides information about 
the default capacity, override capacity , capacity used and percent capacity used. This 
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information is useful to the user and gives the user the ability to act on the detailed 
delivery agent information to make the goods delivery system more efficient. 

The present invention is adapted to display delivery agent shipping 
capacity data over a communications network, then to calculate expected capacity 

5 utilization information by zone for all delivery agents within the delivery management 
system. The present invention further provides a zone capacity calculation and 
display system that is intuitive and easy for the user to understand. In one exemplary 
embodiment of the present invention, capacity data may be illustrated for a respective 
delivery zone on a monthly basis. In another exemplary embodiment of the present 

10 invention, the capacity data of a respective delivery agent may be illustrated for a 
respective zone on a daily basis. 

It will be apparent to those skilled in the art that while the invention 
has been illustrated and described herein in accordance with the patent statutes, 
modifications and changes may be made in the disclosed embodiments without 
15 departing from the true spirit and scope of the invention. It is, therefore, to be 

understood that the appended claims are intended to cover all such modifications and 
changes as fall within the true spirit of the invention. 
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